Establishment of a Drug-Induced, Bile Acid-Dependent Hepatotoxicity Model Using HepaRG Cells.
Bile acid (BA) retention within hepatocytes is an underlying mechanism of cholestatic drug-induced liver injury (DILI). We previously developed an assay using sandwich-cultured human hepatocytes (SCHHs) to evaluate drug-induced hepatocyte toxicity accompanying intracellular BA accumulation. However, due to shortcomings commonly associated with the use of primary human hepatocytes (e.g., limited availability, lot-to-lot variability, and high cost), we examined if the human hepatic stem cell line, HepaRG, might also be applicable to our assay system. Consequently, mRNA expression levels of human BA efflux and uptake transporters were lower in HepaRG cells than in SCHHs but higher than in HepG2 human hepatoma cells. Nevertheless, HepaRG cells and SCHHs showed similar toxicity responses to 22 selected drugs, including cyclosporine A (CsA). CsA (10 μM) was cytotoxic toward HepaRG cells in the presence of BAs and also reduced the biliary efflux rate of [(3)H]taurocholic acid from 38.5% to 19.2%. Therefore, HepaRG cells are useful for the evaluation of BA-dependent drug toxicity caused by biliary BA efflux inhibition. Regardless, the prediction accuracy for cholestatic DILI risk was poor for HepaRG cells versus SCHHs, suggesting that our DILI model system requires further improvements to increase the utility of HepaRG cells as a preclinical screening tool.